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Dantzig’s Simplex method is a work horse of modern optimization. But despite its success we do not understand its

complexity. To bound the number of iterations of the Simplex method we take a geometric point of view and investigate

the lengths of monotone paths inside the oriented graphs of polyhedra (oriented by the objective function). We consider

the shortest and the longest monotone paths possible and estimate the (monotone) diameter and the height of some

famous combinatorial polyhedra (such as TSP, fractional matching polytopes, and others). Surprisingly, as we look at

all monotone paths put together we see a rich topological CW-space structure which can be used to count how many are

there or to generate them randomly. Our main enumerative results include bounds on the number of monotone paths,

and on the the diameter of the CW-complex of monotone paths (how far are two monotone paths from each other?). The

picture is fairly complete in dimension three, but an open problem for high dimensional polytopes.
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